The Adequate Intake (AI) values in the Dietary Reference Intakes for Japanese (DRIs-J) 2010 were mainly determined based on the median intakes from 2 y of pooled data (2005)(2006) from the National Health and Nutrition Survey-Japan (NHNS-J). However, it remains unclear whether 2 y of pooled data from the NHNS-J are appropriate for evaluating the intake of the population. To clarify the differences in nutrient intakes determined from 2 and 7 y of pooled data, we analyzed selected nutrient intake levels by sex and age groups using NHNS-J data. Intake data were obtained from 64,624 individuals (age: 1 y; 47.4% men) who completed a semi-weighed 1-d household dietary record that was part of the NHNS-J conducted annually in Japan from 2003 to 2009. There were no large differences between the median intakes calculated from 2 or 7 y of pooled data for n-6 or n-3 polyunsaturated fatty acids (PUFAs), vitamin D, pantothenic acid, potassium, or phosphorus. When the AI values and median intakes were compared, there was no large difference in the values for n-6 or n-3 PUFAs, pantothenic acid, or phosphorus. Conversely, the AI values for vitamin D and potassium differed from the median intakes of these nutrients for specific sex and age groups, because values were not based on NHNS-J data. Our results indicate that 2 y of pooled data from the NHNS-J adequately reflect the population's intake, and that the current system for determination of AI values will be applicable for future revisions.
In 2004, the Dietary Reference Intakes for Japanese (DRIs-J) were established to replace the Recommended Dietary Allowances (RDAs) for Japanese as the official nutritional standards in Japan (1) . In the DRIs-J, there are three useful categories for the prevention of nutrient deficiency. The Estimated Average Requirement (EAR) is the intake that would meet the needs of 50% of a population of a specific sex and age, and was established to allow evaluation of insufficient nutrient intake. The RDA is calculated based on the EAR, and is defined as the intake that satisfies the requirements of nearly all individuals in a sex-and age-specific population. When there is insufficient evidence to establish both the EAR and the RDA, the Adequate Intake (AI) is established as a surrogate value. These DRI categories were established with reference to the concept of DRIs in the United States and Canada (2) . AI in the United States and Canada is defined as "the recommended average daily intake level based on observed or experimentally determined approximations or estimates of nutrient intake by a group (or groups) of apparently healthy people that are assumed to be adequate; used when an RDA cannot be determined" (2) . In the United States and Canada, the AIs for various nutrients are determined using several different methods, including experimental derivation, mean intake, and median intake (2) . Similarly, in the DRIs-J, AI is defined as "a sufficient intake level to maintain the health of and prevent the nutrient deficiency of almost all members of a population" (3).
Although several methods were used to establish the AIs in the current version of the DRIs-J 2010, the majority (except those for infants) were determined based on the median intakes of healthy people (3). In the DRIs-J 2010, AIs were established for individuals aged 1 y for 10 nutrients: n-6 and n-3 polyunsaturated fatty acids (PUFAs), vitamin D, vitamin E, vitamin K, pantothenic acid, biotin, potassium, phosphorus, and manganese. The AIs for seven of these nutrients were determined based on the median intakes reported by the National Health and Nutrition Survey-Japan (NHNS-J). The AIs for biotin and manganese were determined based on the mean intakes of a small Japanese population, because intake data for these nutrients were not assessed in the NHNS-J. The AI for vitamin K was determined by an
Report

Dietary Intake of Nutrients with Adequate Intake Values in the Dietary Reference Intakes for Japanese
Nobuyo Tsuboyama-Kasaoka 1 , Asuka Takizawa . Although the NHNS-J is conducted every year in Japan, single-year data have several associated problems such as sampling size and sampling bias, and thus, pooled data from 2 y were used. It has been reported that a large sample size is needed to reduce the standard deviation of nutrient intakes (4) . However, the actual data used to determine the AIs were not published, and it therefore remains unclear whether the pooled data from 2 y of the NHNS-J had sufficient subjects to accurately determine the AIs. If the data from 7 y were pooled, the numbers of subjects in each sex and age category would be 500 or greater, and these data have recently become available. In the present study, we used 7 y of pooled median intake data from the NHNS-J (2003) (2004) (2005) (2006) (2007) (2008) (2009) ) to reevaluate the current AI values for the purpose of improving AI determination in future revisions of the DRIs-J.
Methods
Data source. Data obtained from the NHNS-J between 2003 and 2009 were used with permission from the Ministry of Health, Labour and Welfare, Japan. The NHNS-J is conducted every November as a crosssectional survey of a nationally representative sample of non-institutionalized Japanese people who are residents of 300 survey districts selected using a two-stage stratified random sampling design (5-13). The survey protocol and data collection design are completely documented in the NHNS-J annual reports (7-13). The quality assurance of the data processing has been described elsewhere (14) .
Study population. The survey included 25,907 households (70,036 subjects), and involved all household members aged 1 y. The response rate was estimated to be 60-70% (13). For the purposes of our study, pregnant and lactating women were excluded from the analysis. From the remaining 69,449 subjects, 4,825 subjects were excluded because they provided incomplete answers during the dietary assessment. Finally, data from 64,624 subjects (47.4% men; mean age: 44.5 y for men, 46.9 y for women) were analyzed. . Further details about the methods used can be found elsewhere (7-13). According to the categories in the DRIs-J 2010, participants were divided into the following age groups (in years): 1-2; 3-5; 6-7; 8-9; 10-11; 12-14; 15-17; 18-29; 30-49; 50-69; and 70. We reevaluated the AIs for six nutrients that had been determined from 2 y of pooled NHNS-J data (n-6 and n-3 PUFAs, vitamin D, pantothenic acid, potassium, and phosphorus). The intakes of these nutrients were calculated from ordinary foods. Dietary supplements and fortified foods were not used for the calculation of these nutrient intakes.
Since the AI of vitamin K was not determined using the NHNS-J median intake, the intake of vitamin K is shown in Table appendix-1. Vitamin E was excluded from our analysis because it will be reported separately (18). The intake data for n-6 and n-3 PUFAs were only available Because body size (measured as height and weight) of a population is related to dietary intake, we provided the height and weight distribution according to age and sex in Table appendices 2 and 3.
Statistical analysis. All analyses were performed separately for men and women. First, the mean and percentile values for each intake level by age group, as calculated from both 2 and 7 y of pooled NHNS-J data, were noted for each nutrient. To compare the effects of sample size, we arranged the percentiles for each nutrient calculated using 2 and 7 y of pooled data in tables.
In addition, the median nutrient intakes were compared with the AI values to estimate the accuracy of the values currently listed in the DRIs-J 2010. Table 1 shows the methods used to determine the AIs for each age category in the DRIs-J 2010. Tables 2-7 show the mean and percentile intake values in men and women by age group for n-6 and n-3 PUFAs, vitamin D, pantothenic acid, potassium, and phosphorus. The median intakes of the selected nutrients, energy intakes, and body weights of the subjects did not differ greatly in any survey year from 2003 to 2009 (data not shown). Furthermore, there were no large differences between the median intake values obtained using 2 y of pooled data and those obtained using 7 y of pooled data. The sample sizes for the 2 y of pooled data for the age groups of 1-11 y were around 200 or fewer. However, despite the small sample sizes, the median intakes of the 200 or fewer participants for the 2 y of pooled data did not differ greatly from the median intakes of the 500 or more participants included in the 7 y of pooled data. When the AI values and median intakes from 2 or 7 y of pooled data were compared, there were no large differences in the values for n-6 or n-3 PUFAs, pantothenic acid, or phosphorus. The AI of vitamin D was higher than the median intake of vitamin D for women aged 15-17 y and men and women aged 18-49 y, as shown in Table 4 . Conversely, the AI of vitamin D was lower than the median intake of vitamin D for men aged 50 y and over. There was also a difference between the AI and median intake for potassium, as shown in Table 6 .
Results
Discussion
To examine the accuracy of the AI values published in the DRIs-J, we compared the values obtained using 2 y of pooled data from the NHNS-J with those obtained using 7 y of pooled data. The median intake values obtained using both sets of data were similar.
In general, sample size is a critical factor that contributes to data quality (4) . Given that nutrient intake data are available from a large national survey, in cases where there is insufficient evidence to develop quantitative recommendations about nutrient insufficiency, effective utilization of the national survey data is desirable. Our results indicate that, unless the Japanese dietary habits change dramatically, the current system for determining AIs is appropriate. Since AIs are considered to be surrogate and tentative standard values, it has not been considered necessary to frequently update them. As we have now shown that use of 2 y of pooled data is sufficient for determining AI values, future revisions of these values will be easy. On the other hand, this study also revealed that AI values may differ greatly from the typical nutrient intakes depending on the methods used for determination. In the case of vitamin D, the AI for adults was determined using the median intake for women aged 50-60 y from the NHNS-J, and this is a population that requires maintenance of the circulating 25-hydroxyvitamin D levels (19). Therefore, the AI values for the other age groups for adults differed from the median intake of vitamin D. For potassium, the AI was calculated to compensate for endogenous potassium loss and maintenance of potassium balance at the current intake level, which was based on the median intake in adults determined from 2 y of pooled data from the NHNS-J (20). However, the AI for children was extrapolated from the 0.75th power of the body weight ratio in consideration of growth factors, based on the AI of adults aged 18-29 y. Similar to the discrepancy between the AI and median intake for vitamin D, the AI for potassium differed for other sex and age groups, especially children. Extrapolation is a frequently used method for infants and children owing to the lack of relevant evidence available for both nutrient requirements and upper tolerance levels. However, the same extrapolation method is not necessarily applicable to all age cat- egories. For example, since energy intake declines with age, the AI for elderly people is extrapolated from that for younger adults based on the median energy intake (21). In the Population Reference Intake (PRI) for the European Community, if reliable data were not available, the values were extrapolated from those for young adults on the basis of energy expenditure, unless other specific methods were used (22). In the PRI, potassium was extrapolated using a factorial approach. It is necessary to consider both nutrient characteristics and nutrient intake when determining the extrapolation method. When data from the NHNS-J were not used for determination of the AIs, the AI values became completely different from the usual nutrient intakes. Although each AI has the same purpose of avoiding deficiency, the meanings differ. Consequently, if an AI is not based on the group mean or median intake of a healthy population, it is necessary for health professionals to recognize the methods used to determine the AI when using it for evaluation of nutrient intake (23). This study had several limitations. First, the data were obtained from a detailed semi-weighed food record for 1 d in November. Thus, there corded nutrient intakes may not be representative of the habitual dietary intake, because of the lack of data regarding typical day-to-day and seasonal variations in food intake. Second, although the participants were representative of the Japanese population, the proportions of young and middle-aged subjects living alone were small (24). These people may have different dietary characteristics that are not adequately represented in our data.
In conclusion, our results indicate that the current system of determining AI values based on 2 y of pooled NHNS-J data is adequate, and that using 7 y of pooled data produces similar values. This information will be useful for subsequent revisions of the DRIs-J. Given that AIs are surrogate and tentative standard values, it is necessary to accumulate evidence before shifting to EAR and RDA values in the future. 
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